Inhibition of invasion and intraerythrocytic development of Plasmodium falciparum by kinase inhibitors.
We have examined the effects of seven protein kinase inhibitors (staurosporine, genistein, methyl 2,5-dihydroxycinnamate, tyrphostins B44 and B46, lavendustin A and R03) on the erythrocytic cycle of the malaria parasite, Plasmodium falciparum. One (staurosporine) strongly inhibits serine/threonine kinases, but the remainder all exhibit a strong preference for tyrosine kinases. We have been able to discriminate between effects on invasion and on intraerythrocytic development. All reagents impeded development of intraerythrocytic parasites, though at widely differing concentrations, from the sub-micromolar to the millimolar. Several inhibitors, including staurosporine, also reduced invasion. The phosphatase inhibitor, okadaic acid, had a strong inhibitory effect both on invasion and development. The regulation of malaria development by phosphorylation or dephosphorylation reactions at several points in the blood-stage cycle is implied.